The microRNA-21/PTEN pathway regulates the sensitivity of HER2-positive gastric cancer cells to trastuzumab.
The ToGA trial demonstrated the significant efficacy of trastuzumab in addition to chemotherapy in patients with HER2-positive gastric cancer (GC). Although trastuzumab has become a key drug in breast cancer treatment, resistance to trastuzumab is a major problem in clinical practice. The aim of the current study was to identify the micro-RNA (miR)/gene pathway regulating the sensitivity of HER2-positive GC cells to trastuzumab. Correlations between the expression levels of miR-21, PTEN, and p-AKT were analyzed by real-time PCR and Western blot test in HER2-positive GC cell lines. The effects of overexpression or suppression of miR-21 on the sensitivity of GC cells to trastuzumab were also analyzed in vitro. Overexpression of miR-21 down-regulated PTEN expression, increased AKT phosphorylation, and did not affect HER2 expression. Inversely, suppression of miR-21 increased PTEN expression and down-regulated AKT phosphorylation, but still did not affect HER2 expression. Overexpression of miR-21 decreased the sensitivity of GC cells to trastuzumab, while suppression of miR-21 expression restored the resistance of GC cells to trastuzumab. Overexpression of miR-21 significantly suppressed trastuzumab-induced apoptosis. To our knowledge, this study was the first reveal the miR-21/PTEN pathway regulated the sensitivity of HER2-positive GC cell lines to trastuzumab through modulation apoptosis. These findings suggest that this pathway may be crucial to the mechanism of resistance to trastuzumab in GC, which may lead to the development of individualized treatment in clinical practice.